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(57) ABSTRACT 
In a photographic image information detecting method 
of the type in which light transmitted from an original 
film is received by a two-dimensional image sensor and 
image information is detected with respect to the di 
vided a plurality of picture elements of the original film, 
a photographic image information is calibrated by the 
steps of detecting information of the photographic 
image of a reference film with respect to the original 
film in use of the two-dimensional image sensor, storing 
the thus detected information as data for calibration, 
and subtracting the data for calibration from the de 
tected data regarding the image information of the orig 
inal film so as to thereby obtain accurately calibrated 
information regarding the photographic image of the 
original film. 

2 Claims, 8 Drawing Figures 
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METHOD FOR CALIBRATING PHOTOGRAPHC 
IMAGE INFORMATION 

BACKGROUND OF THE INVENTION 
This invention relates to a method for calibrating a 

photographic image information of an original film such 
as a film negative used in a photographic printer in a 
case where the information of the image which is di 
vided into picture elements is detected throughout the 
image. 
With a photographic printer, it is generally necessary 

to measure a density amount of an original film such as 
a film negative for detecting the printing exposure 
amount or correction amount, and in the prior art tech 
nique of this field, a large area transmittance density 
(LATD) of the film negative is measured by photosen 
sors, such as photodiodes, disposed near a light path of 
a printing lens unit. However, in the image detecting 
method by means of this LATD, the average density of 
the image of the film negative is measured and detected 
by the photosensors and the image density is not accu 
rately detected entirely throughout the image surface, 
so that the printing exposure or correction cannot be 
correctly achieved. In the prior art technique, there has 
also been proposed a method in which the image surface 
of the film negative is divided into a plurality of equally 
aligned picture elements, the light passing through such 
elements are measured, and the densities detected in 
accordance with the measured light are corrected after 
the printing exposure amount has been determined. 
However, with this method, since the light measure 
ment of the film negative is only approximately carried 
out, it is difficult to accurately detect information re 
garding the detail of the image of the film negative. 
An apparatus for detecting the photographic image 

information developed for eliminating problems de 
scribed above has been proposed by the same applicant, 
the detail of which disclosed hereunder with reference 
to FIGS. 1 through 4. 
FIG. 1 shows one example of a photographic printer 

including the proposed detecting apparatus, in which a 
film negative 2 mounted on a film negative carrier 1 and 
conveyed to a printing portion is irradiated by a light 
source 4 through a filter means 3 consisting of three 
primary color filters of yellow (Y), magenta (M) and 
cyan (C). A light passing the film negative 2 is projected 
onto a photographic paper 7 through a lens unit 5 and a 
black shutter 6. The photographic paper 7 is wound 
around a supply reel 7A and wound up around a take-up 
reel 7B which is operated in synchronism with the con 
veyance and stoppage of the film negative 2 on the film 
negative carrier 1. Photosensors such as photodiodes 8 
for detecting information regarding image densities of 
the three primary colors of red (R), green (G) and blue 
(B) are located near the lens unit 5 between the lens unit 
5 and the film negative carrier 1 and a printing opera 
tion is carried out by signals detected by the photosen 
sors 8. An image information detecting apparatus 10 is 
arranged near the film negative 2 in an inclined manner 
with respect to the light axis LS between the light 
source 4 and the film negative 2 on the film negative 
carrier 1. A lens unit 12 is located in front of a two-di 
mensional image sensor 11 for focusing the image of the 
central portion of the film negative 2. The two-dimen 
sional image sensor 12 and the lens unit 11 are assembled 
in one unit as an image information detecting apparatus 
10 on the rear surface of which is mounted a circuit 
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2 
board 13 to which a processing circuit such as an inte 
grated circuit for processing the image is attached. 
The two-dimensional image sensor 11 generally com 

prises a charge transfer device such as charge coupled 
device (CCD), and, as shown in FIG. 2, consists of an 
image detecting section 101 for optically pickup an 
image, a storage section 102 for storing electric charges 
transferred from the image pickup section 101 and an 
output register 103 for outputting the electric charges 
stored in the storage section 102. According to this 
construction, the two-dimensional image sensor 11 op 
erates so that drive signals 101S to 103S from a driving 
circuit 20 control the sensor 11 so as to photoelectri 
cally convert the image information of the two-dimen 
sional area and to generate a picture signal PS which is 
output in a serial analog form from the output register 
103. The circuit means mounted on the circuit board 13 
is composed of, for example, the circuit as shown in 
FIG. 3, in which the image sensor 11 is operatively 
connected to the driving circuit 20 and is operated by 
the drive signals 101S to 103S from the driving circuit 
20. The light irradiating upon the image pickup section 
101 of the image sensor 11 is outputted from the output 
register 103 as a picture signal PS, which is then sam 
pled by a sample-and-hold circuit 21 and held therein, 
and the sampled signal is then converted into digital 
signals DS by an analog-to-digital (A/D) converter 22. 
The digital signals DS from the A/D converter 22 is 
inputted into a logarithmic conversion circuit 23 to 
logarithmically convert the digital signals into signals 
DN representing the density of the image of the film 
negative 2 and the density signals DN are then written 
into a memory 25 through a write-in control circuit 24. 
In the control circuit 24, a signal RS representing the 
read-out speed for reading out at a constant speed the 
image information obtained by the image sensor 11 
operated by the driving circuit 20 is preliminarily input 
ted and the density signals DN are written-in at the 
predetermined addresses in order of the memory 25 in 
response to the driving speed of the image sensor 11. 

In the case of the usual photograph printing opera 
tion, according to the construction of the circuit means 
shown in FIG. 3, the light transmitted through the film 
negative 2 mounted on the film negative carrier 1 is 
detected by the photosensors 8 and then exposed on the 
photographic paper 7 with the exposure amount to be 
determined by the opening degree of the black shutter 6 
based on the arrangement of the filter means 3 in re 
sponse to the picture signals of the three primary colors 
R, G and B, respectively. The image information de 
tecting apparatus 10 is arranged near the film negative 2 
mounted on the film negative carrier 1 so as to detect 
the image information regarding a plurality of equally 
divided and aligned picture elements of the image 
throughout the whole film negative surface. In other 
words, since the two-dimensional image sensor 11 re 
ceives the light transmitted through the film negative 2 
on the film negative carrier 1 through the lens unit 12 in 
accordance with the predetermined drive signals 101S 
to 103S from the driving circuit 20, the two-dimensional 
image sensor 11 divides the image of the film negative 2 
into a plurality of aligned picture elements 21 as shown 
in FIG. 4A and sequentially scans the whole image of 
the film negative 2 in accordance with scanning lines 
SL. After the completion of the scanning operation, the 
picture signal PS is subsequently transmitted from the 
output register 103 of the image sensor 11 and sampled 
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and held by the sample-and-hold circuit 21. The sam 
pled signal is then converted into the digital signals DS 
by the A/D converter 22. The digital signals DS from 
the A/D converter 22 are logarithmically converted 
into the density signals DN in the logarithmic conver 
sion circuit 23, which are then controlled by the write 
in control circuit 24 and stored in the memory 25 in the 
aligned order corresponding to the picture elements 21 
as digital signals regarding the density of the film nega 
tive 2 as shown in FIG. 4B. During the operation de 
scribed above, it becomes possible to always corre 
spond the divided element positions of the image of the 
film negative 2 to the data arrangement to be stored in 
the memory 25 by controlling the timing for writing the 
read-out speed signals RS received from the driving 
circuit 20 into the memory 25. 
As described hereinabove, the digital values corre 

sponding to the divided picture elements 21 of the pic 
ture image of the film negative 2 can be optionally read 
out from the memory 25 by storing therein the digital 
values of the picture elements of the film negative 2 or 
the density values of the picture elements of the three 
primary colors. Accordingly, if the density values of the 
three primary colors R, G and B are preliminarily 
stored as shown in FIG. 4B, the stored values can be 
read out and processed for example by operating or 
calculating the values, whereby the processed data can 

... be utilized for determining the exposure amount or 
... correction amount for the photograph printing opera 

tion as performed by the prior art method. In addition, 
since the two-dimensional image sensor 11 can detect 
the image information of the divided picture elements of 
the whole image of the film negative 2, the image infor 
mation can be entirely accurately detected. Since the 
image sensor 11 is composed of predetermined numbers 

ls of picture elements, the image can be physically divided 
- in accordance with the numbers of the picture elements, 

... the element numbers of the image to be divided can be 
changed in accordance with the read-out speed change 

3 in a case where the film negative 2 and the image sensor 
3.11 are moved relative to each other. 

However, since the image information (FIG. 4B) 
stored in the memory 25 is effected by the unevenness 
of the constructional elements of the image sensor 11, 
the shading of the light source 4 and the aberration of 
the lens unit 12, the information of the image of the film 
negative 2 will not be correctly exhibited. For this rea 
son, when the information stored in the memory 25 is 
utilized as is, the information is directly subjected to 
such adverse effects as described above and a photo 
graphic image with a good image quality cannot be 
obtained. 

SUMMARY OF THE INVENTION 

An object of this invention is to eliminate problems 
encountered in the prior art technique described above 
and to provide a method for calibrating photographic 
image information by preliminarily preparing data for 
calibration of the image information. 
According to this invention, this and other objects 

are accomplished by the method for calibrating infor 
mation regarding a photographic image in an image 
information detecting method of the type in which a 
light transmitted from an original film is received by a 
two-dimensional image sensor and image information is 
detected with respect to the photographic image which 
is to be divided into a plurality of picture elements of 
the original film, and the image information calibrating 
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4. 
method comprises the steps of detecting information of 
the photographic picture elements of a reference film 
with respect to the original film using the two-dimen 
sional image sensor, storing the thus detected informa 
tion as data for calibration, and subtracting the data for 
calibration from the detected data regarding the image 
information of the original film. 
The nature, principle and utility of the invention will 

become more apparent from the following detailed 
description when read in cojunction with the accompa 
nying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
In the accompanying drawings: 
FIG. 1 is a schematic view of one example of a photo 

graphic printer to be used for carring out a photo 
graphic image information calibrating method accord 
ing to this invention; 

FIG. 2 shows a schematic constructional view for 
explaining the function of a two-dimensional image 
sensor of the apparatus shown in FIG. 1; 

FIG. 3 shows a block diagram of a controlling system 
for the two-dimensional image sensor; 
FIGS. 4A and 4B are views for showing correspon 

dence between the divided picture elements of the origi 
nal film and the stored data for the image informations; 
FIG. 5 shows a flow chart for carrying out the cali 

brating method of this invention; and 
FIGS. 6A and 6B are data for calibration of the image 

information and calibrated data thereof, respectively. 
DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 
Although the operation according to the method of 

this invention is performed in accordance with flow 
chart represented by FIG. 5, the photographic printer 
and mechanisms shown in FIGS. 1 through 3 are used 
as hardware therefor. 
The operation will be described hereunder. 
In the method of this invention, it is predetermined 

that the digital signals DS from the A/D converter 22 
are directly inputted into the write-in control circuit 24 
without being passed through the logarithmic conver 
sion circuit 23. A reference film of the type which is 
identical to the maker of the photo-sensitive material, 
film size, a kind of film and the like of the film negative 
2 is first provided at the printing portion. The reference 
film, for example, a portion having no image of the film 
negative 2, is transferred to the printing portion of the 
light axis LS, and the reference film is scanned for a 
predetermined storage time, for example the minimum 
time of the standardized time, based on the image sensor 
11 (Step S1). The maximum data representing the most 
brilliant portion of the reference film is searched (Step 
S2). It is then determined whether or not the maximum 
data is within the predetermined range; that is, the light 
ness of the most brilliant portion of the reference film is 
within the predetermined range (Step S3), and when the 
maximum data is out of this range, the storage time is 
increased or decreased (Step S4). When the maximum 
data is smaller than the predetermined lower limit 
value, the stored time is elongated to increase the sto 
raged amount, and on the other hand, when the maxi 
mum data is larger than the predetermined upper limit 
value, the stored time is shortened to decrease the stor 
age amount. Accordingly, in either one of these cases, 
the storage elongation or shortening operation is re 
peated until the time that the maximum data is brought 
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into the predetermined range. When the maximum data 
of the reference film is brought into the predetermined 
range, the storage time of the image sensor 11 is set 
(Step S5) and the scanning of the reference film is again 
carried out (Step S6). After the step S6, the digital sig 
nals DS from the A/D converter 22 are treated so as to 
be inputted into the logarithmic conversion circuit 23 as 
described in connection with FIG. 3. Since the refer 
ence film is then under the blanked condition in which 
no image is photographed, it is assumed that the image 
information of the reference film when it is scanned 
would become zero '0'. However, as described herein 
before, with the image detecting system, the image 
information represented by values other than zero "0" 
will be detected such as shown in FIG. 6A because of 
the unevenness of the elements of the image sensor 11, 
the shading of the light source 4, the aberration of the 
lens unit 12 or the like. The data regarding such image 
information is detected by the detecting system, and the 
data is stored in the memory 25 (Step S7) as data for 
calibration for the reason that the data is always in 
cluded in the image information when the image is 
detected. 
At the next step S8, it is determined whether or not an 

abnormal value regarding a certain picture element, for 
example, whether or not an abnormally large value in 
comparison with the data regarding the picture ele 
ments near the certain picture element is found in the 
data for calibration stored in the memory 25 as shown in 
FIG. 6A, and when such an abnormal valve is deter 
mined, an alarm is generated for information of the fact 
that dust, dirt or the like has adhered on the lens surface 
(Step S9). 
On the other hand, when no abnormal value is found 

in the data for calibration, the reference film is removed 
from the optical system and the film negative 2 whose 
image of which is to be detected is transferred by the 
film negative carrier 1 into the optical system thereby to 
carry out the scanning operation for detecting the 
image by the image sensor 11 as described before (Step 
S10). In this case, it is presumed that the image informa 
tion would be represented as shown in FIG. 4B, so that 
the information regarding the density of the image can 
be calibrated by subtracting the data for calibration 
beforehand obtained (Step S11) and the thus calibrated 
data regarding the density as shown in FIG. 6B is stored 
as the available image information (Step S12). In other 
words, since the respective image density information 
in FIG. 4B correspond to the data for calibration in 
FIG. 6A with respect to the respective picture ele 
ments, the calibration is performed by subtracting the 
calibration data of the picture element Silj in FIG. 6A 
from the density data of the picture elements Sijin FIG. 
4B and the thus calibrated values are stored in the other 
areas of the memory 25 as correctly aligned available 
image information as shown in FIG. 6B. According to 
this calibration method, the image information provided 
with no unevenness or scattering of the detecting sys 
tem can be obtained. Such image information calibra 
tion as referred to above will be performed with respect 
to three primary colors of R, G and B which can be 
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6 
optionally selected in accordance with the mode of 
usage of the image information. 

In the foregoing description, although is disclosed a 
method in which the image information of the original 
film is calibrated during the read-out operation thereof 
by the calibration data preliminarily obtained and 
stored, the read-out image information would be cali 
brated after once being stored in the memory. In addi 
tion, the number of elements of the image sensor can be 
optionally selected and the necessary number of ele 
ments can be optionally decided on the basis of the size 
of the original film to be used, and the magnification of 
the lens system and the number of picture elements to be 
required. Moreover, the image sensor is not limited to a 
charge coupled device and a device which can divide 
the image into a plurality of elements and detect the 
same can be utilized. 

Consequently, according to this invention, since the 
unevenness or scattering, which is likely observed in a 
detecting system, of the image information of the pic 
ture elements is preliminarily obtained and stored, and 
the actual image information of an original film can be 
accurately obtained by the data preliminarily obtained 
for calibration. 

It should be understood that many modifications and 
adaptations of the invention will become apparent to 
those skilled in the art and it is intended to encompass 
such obvious modifications and changes in the scope of 
the claims appended hereto. 
What is claimed is: 
1. A method for calibrating information regarding a 

photographic image in an image information detecting 
method of the type in which light transmitted from an 
original film is received by an image sensor, and image 
information of the original film over an entire area from 
which said image sensor receives light is detected from 
respective picture elements which are divided into a 
plurality of segments, the image information comprising 
a plurality of pieces of data, the pieces of data corre 
sponding to the plurality of segments of the picture 
elements; the method comprising the steps of detecting 
image information of a reference film in place of the 
original film using the image sensor, the image informa 
tion comprising a plurality of pieces of data, the pieces 
of data corresponding to the plurality of segments of the 
picture elements; storing the detecting image informa 
tion of the reference film as data for calibration; com 
paring the pieces of image data of the original film de 
tected by said image sensor with the corresponding 
pieces of data for calibration; and subtracting the pieces 
of data for calibration from the corresponding pieces of 
image data of the original film so as to thereby accu 
rately obtain calibrated image information. 

2. A method according to claim 1, wherein the image 
data of the original film and the data for calibration of 
the reference film are respectively represented by digi 
tal density values, and wherein when a density value of 
a certain picture element of the data for calibration has 
a digital value which is different by a predetermined 
amount from digital values of the density data of other 
picture elements located around the certain picture 
element, then an alarm signal is generated so as to indi 
cate the fact that such a different digital value exists. 
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